Abstract. The degradation of PVC-P membranes in direct contact with bituminous membranes is well known problem. There is also the degradation of PVC-P membranes connected with EPS polystyrene incompatibility. Both bituminous membranes and EPS polystyrene board have been used to determine the differences in signs of PVC-P degradation.
Introduction
The roof structure consists of several functional layers and their primary function imposes requirements on their material base. Therefore, it is difficult to avoid the combination of different base materials. If you underestimate mutual incompatibility, then either there are used the high quality materials, it does not necessarily mean long-term reliability and durability of flat roof.
Degradation of building materials can occur by external factors (weather conditions), the actions of internal influences and also by the action of other building materials (direct contact of incompatible materials). The result is that the two materials which are seen as stable and resistant materials will behave unstable and prone to unexpected loss of declared properties.
Goals of this study
The goals of this study were to obtain the information about the degradation process and compare the signs of degradation of PVC-P membrane caused by different type of surrounding medium. Incompatible surrounding medium, in this case means a building material, which is integrated in the constructions together with PVC-P waterproof membrane. There were considered two types of incompatible materials. First of incompatible medium is used EPS polystyrene, which represents thermal insulation in flat roof composition. Second incompatible medium is oxidized bitumen, which represents the top waterproof layer of old flat roof.
Materials and combinations
Samples of PVC-P membranes were stored in the laboratory oven at a constant temperature of 60 ºC for 90 and 180 days. The combination Z.1 consists of PVC-P membrane without direct contact with incompatible materials. Z.2.1 consists of PVC-P membrane in direct contact with incompatible material (EPS polystyrene). Z.2.2 consists of PVC-P membrane in combination with polyester 300g/m 2 geotextile separation layer interposed between the investigated materials (EPS polystyrene and PVC-P membrane). Z.2.3 is combination of PVC-P, EPS and polyester 300g/m 2 geotextile separation layer, which is inserted between the studied materials and is saturated with water, which represented the state of leaking into the roof deck. Z.3.1 is a combination of PVC-P and oxidized bitumen in their direct contact. Z.3.2 consists of PVC-P membrane in combination with polyester 300g/m 2 geotextile separation layer interposed between the investigated materials (oxidized bitumen and PVC-P membrane). Z.2.3 is a combination of PVC-P, oxidized bitumen and polyester 300g/m 2 geotextile separation layer, which is inserted between the studied materials and is saturated with water, which represented the state of leaking into the roof deck.
Results
After completing the cycle of artificial thermal aging were combinations pulled out from a hot air oven and the visual inspection was carried out. .We observed no significant changes on the surface of PVC-P in all configurations Z.2.1 to Z.2.3 at 90 and 180 days cycles. Migratory platicizers from PVC-P to EPS combined both materials and create a sticky shiny layer on the surface of the EPS specimen. The PVC-P membrane was stiffer than before. It was observed the loss in thickness of EPS in direct contact with the PVC-P. In other combinations Z.2.2 and Z.2.3 were no significant and visible changes observed (Fig. 1) .
Fig. 1 Bonding of PVC-P and EPS by migratory plasticizers
By visual inspection we observed creation of locally degraded place on the surface of PVC-P when there was direct contact PVC-P with oxidized bitumen in combinations Z.3.1. Places were colored and stiffer. After 90 days at 60 °C are locally degraded places a maximum size of 30 mm in diameter. In this point was certainly a significant loss of plasticizers from PVC-P. The mass of oxidized bitumen, which is attacked by migrating plasticizers, is modified in those places and is softer (Fig. 2) .
Fig. 2 Migratory plasticizers from PVC-P made bitumen softer
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All samples were subjected to a process of weighing before and after the end of exposure in the hot air oven. Samples of PVC-P membrane exhibited a weight loss of 0,09 to 4,79 % depending on the combination with the surrounding medium and exposure time. The loss in weight is mainly represented by loss of volatile materials. Plasticizers migration caused increasing in weight of the samples and also changes in thickness of EPS. Migratory plasticizers from PVC-P to EPS caused loss in thickness of EPS. It is 4,82 mm after 3-months exposure at 60 °C. After 6-months exposure it was observed decrease in thickness of 6,52 mm. 
Conclusion
The results from laboratory measurements of PVC-P membranes in the combinations with EPS and oxidized bitumen indicate that degradation of PVC-P membrane in connected with material incompatibility of those materials. The degradation of PVC-P is represented by the loss of plasticizers. Both evaporation and migration of plasticizers were observed. The direct contact of PVC-P membrane and EPS also caused degradation of EPS insulation board. The direct contact of PVC-P and oxidized bitumen leads to degradations of both materials. The presence of the separating layer between two incompatible materials PVC-P and EPS, PVC-P and oxidized bitumen reduces the extent of degradation, but the presence of moisture in the separation layer reduces the efficiency of the separation layer. The main difference in behavior of degradations when there is moisture in separation layer is that there is softening of PVC-P in contact with EPS and hardening of PVC-P in contact with oxidized bitumen.
The results indicate that the materials such as EPS and oxidized bitumen have an impact on the degradation of PVC-P. The observed signs of degradation are not the same for all fault roofs. Discover knowledge in laboratory conditions can not be taken as a rule with the exact course of degradation. It is necessary to take into account the impact of the particular composition of PVC-P, quality of materials and used plasticizers.
